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Abstritct- MagneticRfsonancelmagesarepovrerful toorsto Lansely speabing^ histngram give: an estimate 

ddineate MS lesions in ear^ stage of the disases. In this p^>er probability of occuirence of gray levels [I] For ai 

we intmdnc« a new method that edzacts MS lesionr ■" ' ... 

shape and sze. This eEtraclion can ease evaluation of 

and other factois by physician. We conitrii 

segmentation method with other image pnxsssing techniques to i^'^" been assumed that have two probability di 

getsupertor results. one far the object and the other tor background. 

J^jTyMcnfc- Magnetic Resonance Inia^ Segmentation. Entropy, From distribution of n = n a A'*^ 



Mth k gray-levels, r = h, r,..., p, a 



4 orphologlcal O perator 

1 INTRODOCTIOH 



vely pertain to object and backgrcun 



s (MS) IS diaractenzed pathologically by ' P(,A^' P{A^' 

al demyelination at multiple sites in the _p^ R„ 

system that recur over time Magnetic ^= P(B)P(,B)' 



P(A) = Y,P, andP(B) = XR Wei 
P(A) + P(B) = \ The a prion Tsallis entropy for i 



this jiaper is studymg of auto 

gray-scale histogram as ID feature distributionis definedas [2]: 
utilized enlropy-based thresholding as a ' ( P \ 



fast and easy ^obal method that select only one optimum '~2| 

threshold for Ihe w*ole image Inthis method. HFemazimized S^(l:) = 

infbimation contents of object (MS lesion) and background 
We have been used three common deGmbons of entropy for 
segmentation Shannon, TsaUis and Renyi 

Second, we have been used moiphclogical operabon as a Sj-(i) = 

post -processing step 



r-addibve property for TsaUis ' 
11 oftvra entropies as following 



: MS lesion detecbon algonthm has two main steps: 








1- Image segmentation step in this step we segment 




q-l q- 


-1 (6) 


MS lesion as an object and differ it from background 
2- Post-processing step m this step we apply image 




i-i:(pJ' '- 


-E(p=)' 


processmg operator to result of first step to reserve 




q-l 


1-1 


MS lesion m ctact shape and size 




In unage segmentabon step, we have been used enlropy- 


We 


choose the value of £ that i 


naamize the S^ffii 


ed thresholding that use grayscale histogram as a ID 


optiinun 


1 threshold value In this v 




:ure We used global Ihresholdmg as a fesi and less 




ion measure between object a 


nd back^ound 




C'"' = 


argmaz|^(e + ^(f) + a- 


-«!¥(0*(t)lF. 






L entropy, we can write priori 




(h fCx,v)<£ 

''''"HI -St. '" 


as below 


■(3] 


!.(-^> m 


Where i(z,y) is anginal image and ](x.y) is resultant 




PiAj 


ary unage ij and i^ are two diiferent gray levels 




"''"-t}^''- 


"■<p|f' <-' 


eiminabon of t m above equation is main problem and 
ly methods for that have been proposed. In this paper, we 








sum of two prion enirop: 




je 


property 


for Shatracn entropy defined 


as 
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S„(0-|si(OtSt(t)|(. 

I that Tcemiaze above equation den 
5-"rBmDl[Si(8+S{,«)] 1.1 

id finally, Reoyi entropies of objed and backgroLi 

dEishdow[4]: 










1^'^ = argmaxlSfi^(t) + S|Co] (13) 

11 posi-processing step we have used moipholngicid f'E ^ (a) MR image with MS lesion (h) Shannon entropy- 

atnr (dosing operator) to delete interference Then we ^^^^ sepnentation result (c) Tsallis entropy-based 

been used combinahon of pixd merging and pixd segmentation result with q=0.5 (d) Renyi entropy-based 
iientation result with q = 5 

^ . . . In Fig 3 (a-c) we have been applied morphological 

nage m niseis coordinate that remain after morpholoBical ^ S.. . , . t- ^, ^ ^ I. 

^s'- ■" i.^.-^ ,,u^.u..m.^ u.n. .,.,,«i.,. aii^ u.„,i.^u,uB.^^ operator (Closing operator) to binary image that we get from 

'"?! °v rf F h 1 tVi ti I 1 image segmentation step As canheseenfromFig ^.thesize 

BlocK Qiagram ot aoove algontmii has oeen shown m of |je,ected lesion is different fium real size of MS lesion that 

'^ shown in Fig 2 (a) so we use pixel mergir^ & splitting step 

to change the size of delected lesion to esaci size Results of 

ontains 33 MR 72 images of MS patient (from The Whole '' 

.rainAtlasProjectofHarvardUniversity)[fi] | 1 r 

pahen! with MS lesion has been shown in Fig 2 (a). Result 
f image segmenfaUon with above three common entropy and 
ntropy-hased thresholding method can he seen in Fig 2 (b- 



Fig 3 (a) Closing operator result that applied to Shannon- 
applied to Tsalhs-based segmented image with I] = 5 (c) 
Closing operator result that applied to Renyi-based 
segmented image with q=0.5 
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aQg',2DEdiliDn.(Pra 



RE PDD:;): 'Digital I 









(2D04) 'Image threshnldmgusii^ Tsalhs entropy', Pattern 


Fig 4 Result of pixel mei^ng & splitting that applied ta 
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morpliolDgical results 
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Result of pixel merging &. splitting far aU three different 


principle'. IEEE Transachons on Systems. Man and 


image of Fig 3 was same 
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used judgement of two ezpert and measured image quality hy 


using Renyi's entiupy'. PatlemRecognition, 30(1), pp 71-84 
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relationship between Renyi -entropy based and Tsallis- 
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IV. Discussion 






(Electromcal Website) 


After segmentation we gel results that were easy to 




evaluate with physician and alter post-processing we eztiact 


[S] The WholeBram Atlas Pro, ectofHarvardUmversity 






a ceplable a d useful irfien have been evaluated hy 


http /Mwv/med harvard edu/AANLIB/liome html 


physiaa s 








unique result m aU condition But with suitahle ad]usttiient of 




additio al para eler (q) nf Tsallis and Renyi enlrnpy 








Usmg Tsallis definition in entrnpy-based thiesholdmg 




yield supenor segmentation results m comparison with two 




others entinpy defimtion The mam reason far this 




improvement is due to this &ct that Tsalhs entiupy handles 




non-additive mtDimannn that contain in images 




Tsalhs and Renyi deflmtions for same value of q yield to 








of this equivalence can he found m reference [5] 




In Tsalhs and Renyi based thresholding, value of 




U< q<l (fiactiDoal q) yield to good threshold value ftjr 




segmentation step and for q> 1 we didn't get good 








V Conclusion 




We used entropy-hased thresholding in comhination with 








images We used three common entropy defimtions 




(Shannon. Tsalhs & Renyi) for image segmentation purpose 




and analyzed their effect on final result. 




We have shown 


that Tsalhs and R 


enyi defimtions are 
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